Watershed land use in suburban areas can affect stream biota through degradation of instream habitat, water quality, and riparian vegetation. By monitoring stream biotic communities in various geographic regions, we can better understand and conserve our watershed ecosystems. The objective of this study was to examine the relationship between watershed land use and the integrity of benthic invertebrate communities in eight streams that were assessed over a 3-year period (2001)(2002)(2003). Sites were selected from coastal Rhode Island watersheds along a residential land-use gradient (4-59%). Using the rapid bioassessment protocol, we collected biological, physicochemical, habitat, and nutrient data from wadeable stream reaches and compared metrics of structure and integrity. Principal component analyses showed significant negative correlation of indicators for stream physicochemical, habitat, and instream biodiversity with increasing residential land use (RLU) in the watershed. The physicochemical variables that were most responsive to percent RLU were conductivity, instream habitat, nitrate, and dissolved inorganic nitrogen (DIN). The positive correlation of DIN with percent RLU indicated an anthropogenic source of pollution affecting the streams. The biotic composition of the streams shifted from sensitive to insensitive taxa as percent RLU increased; the most responsive biological variables were percent Ephemeroptera, percent Scrapers, percent Insects, and the Hilsenhoff biotic index. These data show the importance of land management and conservation at the watershed scale to sustaining the biotic integrity of coastal stream ecosystems.
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Introduction
Biological assessment of streams integrates the condition of the watershed from tributaries to mainstem through the exposure and response of indigenous aquatic communities (Barbour et al. 1999 ) and is reportedly the most effective means of evaluating cumulative impacts from nonpoint sources (Karr 1991) . Studies in various geographical regions have shown a relationship between land use/cover and ecosystem condition (Karr and Schlosser 1978; Roth et al. 1996) . Increasing urbanization has been linked with ecological degradation of streams in a number of studies throughout the United States that report declining species diversity and loss of sensitive species (Freeman and Schorr 2004; McBride and Booth 2005; Urban et al. 2006; Walsh et al. 2005; Wang and Kanehl 2003) . Studies have also shown that watershed-scale indicators are more predictive of stream biotic communities than those at the local reach scale (Allan 2004; Potter et al. 2005; Roy et al. 2005) .
This research focused on wadeable streams along the coast of Rhode Island and their relationship with land uses in the upstream watersheds, along a gradient of residential urbanization. Degraded stream ecosystems can carry pollutants such as contaminants from runoff, nutrients, and excess sediments to receiving coastal waters and salt marshes.
The term "urbanization" is often used to describe increasingly populated areas (cities) and associated loss of agriculture or forest to development. Although our sites are primarily within suburban residential watersheds, they include a mix of other land uses. For our study sites, we use the definition of "urban" from Wheeler et al. (2005) as "development in a watershed, such as building construction, that changes land use typical of rural areas (e.g., farming, grazing) to uses more typical of residential and industrial areas (e.g., retail, suburban residential areas, plants and factories)."
Geographic regions vary in the extent to which land use affects ecosystem integrity and our understanding of these effects depends on relating the results of site-specific studies using similar biotic indicators and techniques to evaluate responses of stream habitat and communities along land use gradients (Snyder et al. 2003) . Areas changing from agricultural land use may exhibit different indicators of stress than those changing from forested to residential land use (RLU) (Wang et al. 1997) . By studying effects of urbanization in watersheds at various geographic regions, we can acquire data that better explain characteristic differences and causes of variability (Carroll and Jackson 2005) , which in turn can help conservation managers protect critical habitat and ecosystem integrity. Wheeler et al. (2005) suggested that more information is needed on biological effects of specific components of urban development, such as highway, commercial, or residential uses. We suggest that it is also important to understand the relative input from various land-use stressors within a watershed in order to affect change. Our study focused on the condition of streams that drain into salt marshes along the Rhode Island coast from forested watersheds with increasing RLU, with the intention of extending the comparison to the receiving marsh condition in future research. The purpose of our study was to determine the effects of increasing urbanization of coastal watersheds and associated changes in physicochemical, nutrient, and habitat characteristics on stream macroinvertebrate assemblages. We employed the rapid bioassessment protocol (RBP) (Barbour et al. 1999) for assessing wadeable streams, measuring habitat, physicochemical, and biological indicators along a gradient of percent RLU. Our objectives were to (1) identify the relative contributions of physical, chemical, and biological metrics that served as indicators of land use degradation, (2) investigate changes in macroinvertebrate species composition that correlated with increasing RLU, and (3) examine our data for patterns and thresholds for application by watershed managers.
Methods

Site descriptions
Eight sampling sites were chosen to represent a range of anthropogenic land use in their watersheds (Fig. 1) . These coastal watersheds were selected from those used in a study by Wigand et al. (2001) on the effects of human disturbance on salt marshes, with the intention of a future comparison of stream and receiving salt marsh conditions with increasing percent RLU.
